Development of vitamin D analogs modulating the pocket structure of vitamin D receptor.
The first determination of the X-ray crystal structure of the ligand binding domain (LBD) of the vitamin D receptor (VDR) complexed with 1α,25-dihydroxyvitamin D3 was reported in 2000. Since then several dozen crystal structures of VDR accommodating various ligands have been presented. Almost all of these complexes display the canonical active conformation observed in the VDR-LBD/1α,25- dihydroxyvitamin D3 complex, and all have quite similar ligand binding pocket (LBP) architectures. To develop new VDR ligands as therapeutic agents, it is important to separate the various biological activities of 1α,25- dihydroxyvitamin D3, such as calcium regulation, cell differentiation and anti-proliferation, and immune modulation. We focused on the structure of the LBP and discovered that vitamin D analogs with a branched side chain induce structural rearrangement of the amino acid residues lining the LBP. These analogs formed an additional cavity in the LBP for accommodation of the side chain and thus altered the structure of the LBP. Interestingly, the ligands showed agonistic, partial agonistic, or antagonistic activity depending upon the structure of the side chain. These results indicate that ligands which alter the pocket structure open a new perspective for the development of VDR ligands exhibiting a specific biological activity.